Small molecules targeting in vivo tissue regeneration.
The field of regenerative medicine has boomed in recent years thanks to milestone discoveries in stem cell biology and tissue engineering, which has been driving paradigm shifts in the pharmacotherapy of degenerative and ischemic diseases. Small molecule-mediated replenishment of lost and/or dysfunctional tissue in vivo, however, is still in its infancy due to a limited understanding of mechanisms that control such endogenous processes of tissue homeostasis or regeneration. Here, we discuss current progress using small molecules targeting in vivo aspects of regeneration, including adult stem cells, stem cell niches, and mechanisms of homing, mobilization, and engraftment as well as somatic cell proliferation. Many of these compounds derived from both knowledge-based design and screening campaigns, illustrating the feasibility of translating in vitro discovery to in vivo regeneration. These early examples of drug-mediated in vivo regeneration provide a glimpse of the future directions of in vivo regenerative medicine approaches.